Purpose To assess the reliability of IOLMaster in axial length (AL) measurement in phakic silicone oil-filled vs pseudophakic saline-filled eyes. Methods Ten eyes of 10 patients, vitrectomized with silicone oil tamponade and scleral buckled with significant lens opacity were enrolled. Optical biometry with IOLMaster (Carl Zeiss Meditec AG, Germany) was performed 1 day before and 1 week after silicone oil removal and phacoemulsification with artificial intraocular lens (IOL) implantation in order to assess changes in AL measurements. Results Mean AL was 26.1671.23 mm (range 24.64-28.8 mm) and 26.2771.46 mm (range 25.26-29.6 mm), respectively, the day before and 1 week after silicone oil removal and cataract surgery, and the difference was not statistically significant (P ¼ 0.2). Conclusions Presence vs absence of silicone oil tamponade as well as phakic vs pseudophaphakic status in buckled and vitrectomized eyes did not influence the AL measurement by means of no-contact optical biometry, suggesting that such eyes might be candidate for silicone oil removal and cataract surgery at one time.
Introduction
Intravitreal silicone oil injection is used to manage complicated retinal detachments (RDs). Corneal endothelial damage, band-shaped keratopathy, glaucoma, and cataracts are well-known silicone oil-related side effects, 1 which can be prevented or minimized with appropriate timing of silicone oil removal.
If cataract has occurred, silicone oil removal can be combined with cataract extraction and intraocular lens (IOL) implantation. 2 The accuracy of IOL power calculation mainly relies on factors such as the accuracy of preoperative biometric data measurements, the IOL power calculation formulas, and the manufacturer IOL power quality control.
It has been previously reported that the reliability of axial length (AL) measurement performed with ultrasound biometers might be influenced by the presence of silicone oil in vitreous cavity, affecting the accuracy of IOL power calculation and thus postoperative refraction. 3 The use of refraction data, AL measurement of the fellow eye, or AL ultrasound measurement before silicone oil injection 4 was previously proposed as potential ways to avoid this bias. However, these methods might still lead to major IOL power measurement errors. 5 In recent years, a noninvasive optical biometric method, based on partial coherence interferometry (PCI), was developed. Although acoustic biometry measures along the optical axis of the eye, the laser interference biometry (LIB) evaluates the length of the visual axis.
It has been demonstrated that the results obtained with PCI, using an internal, statistically verified, calculation algorithm, 6 are comparable to ultrasonic immersion AL measurements in normal eyes.
The purpose of this study was to assess the reliability of IOLMaster AL evaluation in silicone oil-filled eyes.
Materials and methods
In this prospective longitudinal clinical study, 10 buckled, vitrectomized, and silicone oil-filled eyes of 10 patients were enrolled between May 2003 and June 2004. The reason for buckling and pars plana vitrectomy was a partial, not complicated RD, not involving the macula, in all patients. Inclusion criteria were age greater than 18 years, vitrectomy and silicone oil filling, partial not complicated RD with macula on, significant lens opacity, fully ability to understand and sign an informed consent.
Exclusion criteria were age-related maculopathy or other pathologies affecting the macula, corneal endothelial damage, band-shaped keratopathy, and glaucoma.
The patient's informed consent was obtained. Ethical approval for the study was provided by the Ethical Committee at Fondazione GB Bietti per lo studio e la ricerca in Oftalmologia-IRCCS, Rome, Italy.
All patients underwent full vitrectomy with 1000 cSt silicone oil injection (PDMS-Micromed, Rome, Italy) between 3 and 12 months before cataract surgery. An encircling silicone rubber band (2.5 Â 0.7 mm; Silibend, Micromed, Rome, Italy) was inserted behind the insertion of rectus muscles behind 14-15 mm the limbus in all eyes at the time of primary operation. All eyes presented significant lens opacity. Silicone oil removal was indicated in all of these eyes, as the retina was attached, combined with cataract extraction.
There was no contraindication in IOL insertion in any of these eyes.
Optical biometry was performed the day before and 1 week after silicone oil removal and cataract surgery.
Three consecutive AL measurements have been acquired by IOLMaster paying attention that the signal-to-noise ratio given by the machine was 42.0. SRK/T formula was used to evaluate IOL power. Surgery was performed by the same surgeon (MS), either under local or general anaesthesia. After conjunctival incision, two sclerostomies were performed (a lower temporal sclerostomy for the infusion cannula and an upper temporal sclerostomy for removal of the silicone oil) and then temporarily closed by plugs.
Phacoemulsification was performed through clear corneal incision and an acrylic foldable IOL (Alcon, Acrysoft MA60BM, 6 mm diameter) was implanted in the bag. The infusion cannula was then placed in the lower-temporal sclerostomy and silicone oil was aspirated actively.
Retinal evaluation was then performed and followed by partial fluid-air exchange.
Results
Ten eyes of 10 patients were recruited in this study (seven men, three women, mean age 6376.82, range 52-75 years).
Mean AL values were 26.1671.23 mm (range 24.6-28.8) and 26.2771.46 mm (range 25.3-29.6) the day before and 1 week after the surgery, respectively. The difference between AL mean value the day before and 1 week after the surgery was not statistical significant (P ¼ 0.2).
Discussion
The results of this study suggest that optical no-contact biometry may be used as a reliable method for AL measurements in patients with buckled, vitrectomized, and silicone oil-filled eyes, suggesting that such patients might be candidate for silicone oil removal and cataract surgery at one time.
It has been demonstrated from previous studies that the new LIB are reliable and safe for AL measurements both in aphakic and pseudophakic eyes. 7, 8 AL measurements with LIB are comparable with ultrasonic immersion measurements using an internal, statistically verified, calculation algorithm, 6 and it has been demonstrated that this device is 10 times more accurate than the acoustic method in eyes with cataract and no other pathologies. 9 Although acoustic biometry measures along the optical axis of the eye, the LIB evaluates the length of the visual axis and it is advisable if patients are able to fixate, especially in asymmetrically shaped eyes or patients with eccentric fixation. The emitted laser light has a wavelength of 780 nm, which is close to the infrared spectrum and is visible to the patient. The AL is measured as optical path length between the anterior cornea and the retinal pigment epithelium that with a transformation equation is translated in geometrical distances. 10 Moreover the no-contact procedure is more comfortable for the patient, reduces the risk of possible infection and also eliminates the risk of error caused by the pressure of the ultrasound probe on the corneal surface. 8 The calculation of IOL power in silicone oil-filled eyes have always represented a dilemma because conventional AL measurement methods can lead to gross mistakes. 3 Ultrasonic AL measurement may give an artefactual longer AL-related higher refractive index of silicone oil (1.4035) compared with that of vitreous (1.33) that is responsible of a significant difference in sound velocity in these media. It has also been proposed to measure AL preoperatively in all patients before silicone oil injection, and to use this measurement for IOL power calculation subsequently at the time of cataract extraction. This method is obviously limited when silicone oil tamponade is combined with scleral buckling, which may lead to major postoperative AL changes. 4 Recently, the refractive outcome of silicone oil removal and IOL implantation using the IOLMaster have been studied. In that study, IOLMaster appeared to be a feasible and accurate method allowing reliable and accurate postoperative refractions, 15 although no comparisons of AL measurements have been performed before and after silicone oil removal.
The aim of our study was to evaluate the reliability of AL measurement, which plays a major role in the ocular biometry and refraction correlating strongly with the subjective spherical equivalent, 16 and not the refractive outcome that is the result of many variables.
In addition, within the first few weeks after cataract surgery in patients with 'clear cornea' surgery and implantation of foldable lenses, no significant postoperative change of the AL has been found. 17 As expected in our study, mean AL values either 1 day before or 1 week after silicone oil removal and cataract surgery have been higher than values found in normal eyes, 18 and this can be explained by the presence of scleral buckle that causes an elongation of the eyeball with a clear effect on the AL. 19 In conclusion, the presence of silicone oil in vitreous chamber of patients with buckled and vitrectomized eyes does not influence AL measurement by means of nocontact optical biometry, suggesting that such patients might be candidate for silicone oil removal and cataract surgery at one time.
